To comprehensively assess the effect of a living will on end-of-life care. DESIGN: Systematic review with narrative analysis following Preferred Reporting Items for Systematic Reviews and Meta-Analyses methodology. PARTICIPANTS: All interventional and observational studies were included, excepting those with fictive cases. Included studies were conducted in adults with and without living wills, excluding individuals with specific psychiatric living wills. MEASUREMENTS: Two authors independently extracted study and participant characteristics and outcomes related to end-of-life care (place of death, hospitalization and intensive care unit management, life-sustaining treatments, restricted care). Risk of bias was assessed using the Risk Of Bias In Non-randomized Studies of Interventions tool. RESULTS: From 7,596 records identified, 28 observational studies were included, 19 conducted in the United States, 7 in Europe, and 1 each in Canada and Australia. Place of death was assessed in 14 studies, life-sustaining treatments in 13, decision for restricted care in 12, and hospitalization in 8. Risk of bias was serious for 26 studies and moderate for 2. Twenty-one studies reported significantly less medical management for individuals with a living will, 3 reported more medical management, and the difference was not significant in 37. CONCLUSION: Methodological quality of included studies was insufficient to offer reliable results. The effect of living wills appears limited in view of the importance and direction of potential biases. Further studies including larger populations, considering main confounding factors, and documenting the real presence of a living will in medical records are necessary to reach stronger conclusions on the effect of living wills on end-of-life care. J Am Geriatr Soc 67: 164-171, 2019. Key words: living wills; advance directive; adherence; terminal care; systematic review A living will (LW) is a document that a person writes to outline his or her wishes regarding medical treatment at the end of life. Occasionally, LWs are associated with the appointing of a proxy and are then referred to as advance directives.
A living will (LW) is a document that a person writes to outline his or her wishes regarding medical treatment at the end of life. Occasionally, LWs are associated with the appointing of a proxy and are then referred to as advance directives. 1 There is frequent terminological confusion regarding these documents in the international literature; moreover, these terms are sometimes used to designate other documents. Table 1 provides an overview of the terminology and the different types of documents related to end-of-life care.
LWs are necessary in many situations to support a medical decision that respects a person's wishes. A study of 3,746 deaths of individuals aged 60 and older in the United States found that, of the 42.5% who required a medical decision, 70% were unable to communicate their own decision. A LW would therefore have been useful in 30% of end-of-life situations. 2 A French study of 1,175 deaths in an intensive care unit had similar results. 3 People have favorable opinions of LWs, feel that a LW can facilitate medical decisions, and trust that their LWs will be adequately followed. Some people also feel that LWs could ease the burden on their relatives. 4, 5 Likewise, a majority of physicians are convinced of the utility of LWs in their decisional process. 6 In 2 European studies, physicians reported that a LW would have influenced their decision in more than 70% of cases. 7, 8 Despite these favorable opinions, the influence of LWs is debated. 9 ,10 Some authors have described a "failure of the LW," highlighting its limited effect as a major problem. 11 This limited role would result not because physicians ignore LWs but because of the complex interaction between several factors, including the contents of the LW appearing vague and difficult to apply in current clinical situations and the LW being taken into account once a limit had been reached beyond which the person was considered to be "absolutely hopelessly ill" or "actively dying." In this case, a LW could no longer change the aim of care. 12 To our knowledge, studies assessing the effect of LWs are contradictory. Some have been included in previous systematic reviews, especially those assessing the effect of advance care planning. [13] [14] [15] [16] None of these reviews specifically studied the effect of LWs as opposed to advance directives in general. Therefore, the aim of this systematic review was to assess the specific effect of LWs on end-of-life care.
METHODS
This study is a systematic review of the literature conducted following the Preferred Reporting Items for Systematic reviews and Meta-Analyses guidelines. 17 The study protocol was registered with the International Prospective Register of Systematic Reviews (CRD42016037859).
All interventional studies except those with fictive cases (vignette study) were included. Few randomized studies were expected because of methodological difficulties and ethical considerations. Observational studies were therefore included.
Children, adolescents, and individuals with psychiatric disorders have specific LWs. Studies conducted in these populations were therefore excluded. All other studies conducted in adults, with no age limit, were included.
The exposure corresponded to the presence or drawing up of a LW as defined in the introduction section. LWs could be combined with other types of documents (e.g., LW and durable power of attorney for health care). Studies investigating other types of written directives (designation of a proxy, medical orders, directives written by a third party) and oral directives were excluded. The articles in which the LW mentioned euthanasia or assisted suicide were also excluded. In the case of ambiguity concerning the type of document included in an article, a precise definition was requested directly from the authors. (Three reminders were sent to the corresponding author and 1 to all remaining authors.)
The comparison group was individuals without LWs, although they may have had other medical directives.
The primary outcomes related to end-of-life care were assessed, including place of death, hospitalization and management in an intensive care unit, 3 life-sustaining treatments (cardiopulmonary resuscitation, mechanical ventilation, nutritional management (artificial nutrition or artificial hydration)), and restricted care (e.g., withholding treatment, withdrawing treatment, limited care, comfort care).
The following databases were searched from inception to April 2016: Medline (via Pubmed), Embase, Science citation index (Web of Science), CENTRAL (Cochrane Central Register of Controlled Trials), and ClinicalTrials. The search strategy combined terms related to LWs with items related to the 4 primary outcomes. The equation was further adapted for each database (Supplementary Appendix S1). No filter regarding date, place, or publication language was used in the search strategy. Only studies published in English, German, French, and Spanish were included.
Two authors (AA, TH) independently screened each title and abstract. Full copies were reviewed for studies deemed relevant, and missing data were requested from the authors. Any disagreements were resolved by discussion with a third author (CB or JPF). The references of the articles included were also screened. No standardized search was performed for conference abstracts or grey literature.
For each study included, 2 authors (AA, TH) used a prepiloted form to extract data on study design and setting, population source, sample size, intervention (type and contents of LW), mode of data collection, primary outcomes and results, and quality criteria for evaluation of risk of bias. Risk of bias was assessed for each outcome using the Risk Of Bias In Nonrandomized Studies of Interventions 18 which consists of 34 questions divided into 7 bias domains: confounding (based on the literature, the principle potential confounding factors considered were age, sex, state of health, family status, and place of residence, to which were added ethnic group, type of health insurance, and social level in the United States), selection of study participants, classification of interventions, deviations from intended interventions, missing data, outcome measurement, and selection of reported results. Each domain had 5 response options: low risk of bias (comparable with a well-performed randomized trial with regard to this domain), moderate risk of bias (sound for a nonrandomized study but cannot be considered comparable with a well-performed randomized trial), serious risk of bias (some important problems in this domain), critical risk of bias (too problematic in this domain to provide any useful evidence on the effects of an intervention), or no information on which to base a judgment about risk of bias for this domain. The highest risk of bias among the 7 domains defines the global risk of bias. Two authors (AA, TH) independently assessed risk of bias for each study. Any disagreements were resolved by discussion with a third author (CB or JPF).
No meta-analysis was conducted, in view of the heterogeneity and poor quality of the studies included. A narrative synthesis was provided. Comparative results of medical management were classified according to 5 categories: significantly less, nonsignificantly less, significantly more, nonsignificantly more, similar. We considered that medical management was similar when the difference between the groups was less than 1%, even if the difference was statistically significant. For place of death, if different places were analyzed, we only considered the result regarding inhospital death. Because of the importance of the sociocultural factors in end-of-life care, the studies included were grouped according to the geographical setting in which they were conducted (Europe, United States, Canada/Australia).
RESULTS

Article Selection
Of 7,596 records identified, 28 articles were included. The selection process is presented in Figure 1 .
Study Characteristics
Sixteen cross-sectional studies, 9 prospective cohort studies, and 3 retrospective cohort studies were included. No randomized interventional study was identified. The main characteristics of the studies are presented in Table 2 and  Supplementary Table S1 .
Nineteen studies had been conducted in the United States, 7 in Europe, and 1 each in Canada and Australia. Nineteen studies were conducted after death. The sizes of the studies ranged from 36 to 186,835 participants; 12 had more than 1,000 participants. The source population consisted mainly of individuals in retirement homes (8 studies), intensive care units (6 studies), and the general population ). The oldest study included individuals who died in 1986, and the most recent analyzed people followed until 2013.
Data were collected from participants' medical records, death certificates, and questionnaires or interviews with relatives and care staff. The contents of the LW were rarely specified. Four U.S. studies and 1 European study clearly excluded LWs in which the person expressed the wish for "all care possible."
Missing Data
Of 9 authors of included studies contacted regarding imprecise or missing data, 7 responded with contributing information. In 1 study, only significant findings on cardiopulmonary resuscitation and ventilation were reported in the article, although "life support measures" were analyzed according to the methods. (The authors did not respond to our requests for clarifications. 20 ) In another study, the authors confirmed that nonsignificant results regarding the LWs were not reported in their article and were no longer available. 21 
Results and Risk of Bias
Fourteen studies assessed the place of death, 8 the rate of hospitalization or management in an intensive care unit, 13 the use of 1 of the 3 life-sustaining treatments, and 12 a decision for restricted care. The results are presented for each primary outcome in Supplementary Tables S2 to S5 (developed presentations) and S6 to S8 (simplified presentations). Twenty-one results reported significantly less medical management for individuals with LWs, and 3 reported more medical management. Thirty-seven results were nonsignificant.
Results According to Geographic Setting
Two of the European studies reported significantly less medical management in individuals with LWs, 4 reported nonsignificantly less, 5 reported nonsignificantly more, and 3 reported similar management in the two groups. Eighteen of the U.S. studies reported significantly less in medical management for the LW group, and 2 reported significantly more; 22 studies had nonsignificant results, 18 of which tended toward less medical management for the LW group and 1 toward more. Three nonsignificant results were not quantified. The results of the Canadian and Australian studies were heterogeneous.
Risk of Bias
The analysis of risk of bias is presented in Figure 2 and further developed in Supplementary Table S9 . The 2 main biases observed were a bias due to confounding and a bias in classification of the interventions.
A high risk of bias due to confounding was observed in 24 studies. In 12 studies, no multivariate analysis had been conducted. In 7 studies, a multivariate analysis was performed, but major confounding factors had not been taken into account. Finally, in 5 studies, LWs were not included in the multivariate analysis.
A high risk of bias in classification of interventions was observed in 12 studies because of 2 methodological limitations: the type of document identified as a LW was not sufficiently well defined during data collection, and documents signed by a third party may have been included; or data were collected in an interview with relatives several months after death, leading to potential recall bias.
Overall, 2 studies were judged to be at moderate risk of bias, and the rest were judged to be at high risk of bias.
Results of Studies at Moderate Risk of Bias
The first study at moderate risk of bias was a crosssectional study. 22 The data concerned 186,835 individuals exhibiting severe cognitive impairment, living in certified Medicare or Medicaid retirement homes in the United States in 1999. Of these residents, 17% had drawn up a LW. The percentage of feeding tube use was 22% in this group, compared with 36% in the group without a LW (adjusted odds ratio (OR) = 0.76, 95% confidence interval (CI)=0.74-0.78).
The second study was a German retrospective cohort study conducted in 2014. 23 In 4 intensive care units of a university hospital, 64 individuals with LWs who had died in 2010-11 were matched using a propensity score to 128 individuals without a LW. Of the 4 outcomes analyzed, Figure 2 . Risk of bias in included studies.
only cardiopulmonary resuscitation rate was significantly lower in the LW group (9.4% vs 22.8%; p = .03). Mechanical ventilation was used less frequently in the LW group (79.7% vs 89.7%; p = .07). Conversely, the decision to withhold treatment tended to be higher in the group without a LW (45.3% vs 58.6%; p = .09). The decision to withdraw treatment was similar between the two groups (46.9% vs 46.9%; p > .99).
DISCUSSION
In view of the current literature, assessment of the effect of a LW on an adults' end-of-life care is challenging. Having a LW appeared to lead to less medical management at the end of life in the United States, but this trend was not observed in Europe, and this should be taken with caution, given the numerous potential biases observed. The results of this review confirm the tendency of a recent review reporting mixed effects of advance care planning or advance directives on end-of-life care, with great variations depending on the types of outcomes studied. 13 The results of the present review lead to 2 opposing hypotheses: LWs affect end-of-life care, and many nonsignificant results are the result of insufficient power (only 12 studies included more than 1,000 participants), or there is no effect of LWs, and results (significant or nonsignificant) are a result of biases in these studies. Analysis of biases suggests a potential for overestimation of the effect of a LW (Table 3) :
Bias due to confounding: Three of the 8 main confounding factors would systematically lead to a greater percentage of written LWs and less medical management at the end of life: older age, female sex, and white race (in the United States). Four other factors (social level, family status, place of residence, type of health insurance) would also appear to have a similar but less obvious effect. Only state of health would have a varying influence; individuals with cancer would have been more likely to have a LW and would have more medical management, whereas those with dementia would be less likely to have a LW and less medical management. 20, [24] [25] [26] [27] [28] -Bias in classification of interventions: A post mortem interview with the family, sometimes up to 2 years after the person's death, 29 would lead to a high risk of recall bias in estimating the intervention. In the majority of cases, such situations were coupled with an imperfect definition of the LW; the relatives of the deceased could have considered documents that third parties signed to be a LW, but these documents, such as the Physician Orders for Life-Sustaining Treatment, have a greater effect on end-of-life care.
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-Bias in selection of participants: In 4 studies, participants were selected based on voluntary participation of the care staff or residents. Those invested in end-of-life care and aware of the LW may have been more inclined to participate.
-Bias in measurement of outcomes: This assessment may have been subjective in some studies because it was obtained from the family or nursing staff in charge of the individual. Management in line with the contents of the LW may have been reported more frequently.
-Bias because of deviations from intended interventions: Two studies clearly showed that management by a palliative care team made it more likely that an individual would have a LW. 31, 32 This intervention would hence bias the observed effect on end-of-life care.
-Bias in selection of the reported result: The direction of this bias could not be assessed, because no protocol was identified for any study included.
-Bias because of missing data: The direction of this bias could not be determined.
Although insufficient power could have been a limitation in the majority of studies, the general tendency of an effect of the LW on end-of-life care in the United States is debatable, given the level and direction of the biases. The European studies, in which the terminology is unambiguous and for which some confounding factors (ethnic group, type of health insurance, social level) could have had less weight, did not show this tendency. Limitations of this review include the absence of a search for congress abstracts or a standardized search for grey literature, which could have led to omission of relevant studies. The search and inclusion of articles was difficult because of the heterogeneous terminology used in the literature, notably with the terms living will, advance directive, and medical directive, which are also used to designate other documents. Conversely, the term durable power of attorney for health care does not designate a LW but is used in Wisconsin, for example, to define a document equally covering an individual's wishes and can therefore be considered to be a LW 33 (Table 1) . To our knowledge, the present review is the first study to consider the question of terminology. This and the absence of publications of nonsignificant results (illustrated in at least 2 studies 20, 21 ) are important limitations of the present review. Also, because only North American, European, and Australian studies were identified, this review's results should be extrapolated carefully. Lastly, in some rare studies, the comparison group (no LW) may have included individuals with other medical directives, which could have led to an underestimation of the effect of LWs.
A comprehensive view of end-of-life care was made possible by examining 4 main outcomes, but LWs can play a major role in other outcomes, including psychological and emotional repercussions for individuals and their relatives. 34, 35 Previous studies have suggested less fear and anxiety in individuals with a LW. 36, 37 To our knowledge, no review has been conducted on these specific topics.
CONCLUSION
In the light of this review's results, no recommendation on the use of LW can be made because of the risk and direction of biases observed in the studies included. Further studies in a larger population, considering the main confounding factors and supported by the well-documented presence of a LW in the medical record, are necessary to draw firm conclusions on the effect of LWs.
